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B Responsive to communications) filed on mailed on 9-19-00 

B This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Qua fl§35 CD. 11; 453 O.G. 213. 

A shortened statutory period for response to this action is set to expire 3 month(s), or thirty days, whichever is 

longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1.136(a). 
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Of the above, claim(s), 
□ Claim(s) 
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is/are allowed. 
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. are subject to restriction or election requirement. 
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B See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawing(s) filed on is/are objected to by the Examiner. 

□ The proposed drawing correction, filed on is □ approved Disapproved. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

B Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 
B All □Some* QRjone of the CERTIFIED copies of the priority documents have been 
B received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
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□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 
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DETAILED ACTION 

1. Applicant's amendment, mailed 9-22-00 (Paper No. 16)is acknowledged. 

2. The rejections of record can be found In the previous Office Action mailed 6-19- 
00 (Paper.No. 15). In view of applicant's amendment mailed 9-22-00 (Paper No. 16) , 
the objections to the specification in paragraphs 4-6 have been withdrawn as have the 

1 12 2nd rejections. Also in view of the receipt of the certified copy of EP96 1 1 1441 .0 
filed 7-19-96, the 102 (a) rejection has been withdrawn. However the 102(b) and 
103(a) rejections are maintained. 

3. In view of applicant's amendment and arguments the 1 12 1st paragraph 
rejection has been withdrawn with respect to claims 8, 9, 1 1, which encompass 
sequences encoding antibody derived molecules, but is maintained with regard to 
claims 1-7 and 13-27. Applicant argues that the instant specification discloses three 
different modifications to Fab and Fv fragments that increase solubility and that it would 
not be reasonable to provide similar details on every DNA sequence of the present 
invention. Examiner agrees but notes that the examples are on antibody derived 
molecules and not on any other type of immunoglobulin superfamily member which 
have distinctly different structures, properties and functions from antibody members as 
discussed in the 112 1st rejection of the previous office action which is modified below. 
Therefore, the applicant's arguements have been carefully considered but are not 
deemed persuasive.. 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

5. Claims 1-7 and 13-27 are rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for a DNA sequence comprising a 
sequence that encodes a modified scFv fragment with mutations in the conserved 
framework as recited in claim 10 and in claim 12 as it pertains to scFv Fab fragment, an 
Fv fragment, and an Fv fragment stabilized by an inter-domain disulphide bond as 
recited in claims 8, 9 and 1 1, respectively, does not reasonably provide enablement for 
any DNA sequence modified to encode and confer increased hydrophiliicity in the 
interface wherein said sequence encodes a modified DNA sequence encoding any 
modified immunoglobulin superfamily domain or fragment as recited in Claim 1 and its 
dependent claims with the exception of dependent claims 8 - 12 as it pertains to 
antibody derived molecules. The specification does not enable any person skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and use 
the invention commensurate in scope with these claims. Factors to be considered in 
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determining whether undue experimentation is required are summarized in In re Wands 
(858 F2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988)). The factors most relevant 
to this rejection are the scope of the claim, unpredictability in the art, the amount of 
experimentation required, and the amount of direction or guidance presented. 

With the exception of the disclosure of a modified scFv fragment with mutations 
in the conserved framework , no sequence data regarding a modification conferring 
increased hydrophilicty of any DNA sequence comprising a DNA sequence encoding 
any modified immunoglobulin superfamily domain or fragment, as recited in Claim 1, is 
found within the specification. There are no DNA sequences provided that encode 
modifications conferring increased hydrophilicty of any member of the immunoglobulin 
gene superfamily (with the exception of the disclosure of a modified scFv fragment) 
which consists of molecules with immunoglobulin-like domains. Members of this 
superfamily include class I and class II major histocompatibility antigens, 
immunoglobulins, T-cell receptor alpha, beta, gamma and delta chains, CD1, CD2, 
CD4, CD8, CD28, the gamma, delta and epsilon chains of CD3, OX-2, Thy-1 , the 
intercellular or neural cell adhesion molecules (l-CAM or N-CAM), lymphocyte function 
associated antigen-3 (LFA-3), neurocytoplasmic protein (NCP-3), poly-lg receptor, 
myelin-associated glycoprotein (MAG), high affinity IgE receptor, the major glycoprotein 
of peripheral myelin (Po), platelet derived growth factor receptor, colony stimulating 
factor-1 receptor, macrophage Fc receptor, Fc gamma receptors and carcinoembryonic 
antigen as taught by Capon et al in U.S. Patent 5,514,582 in Column 1, lines 30-44. 

It is not sufficient to define a DNA sequence by its principal biological activity, IE 
a DNA sequence capable of encoding a modified immunoglobulin superfamily domain 
with increased hydrophilicity in the interface region, especially in view of the lack of 
knowledge of the exact identity of which amino acid changes would confer increased 
hydrophilicity and still function otherwise likewise to its parent molecule as evidenced by 
Nieba et al (1997) in Protein Engineering 10(4):435-444, (see entire article, especially 
page 435, column 2, second from the last paragraph ) where it is taught that there is 
limited understanding of how specific sequence modifications in those parts of the 
antibody molecule which are not directly involved in antigen recognition can change the 
properties of recombinant Fv and scFv. Accordingly this same paucity of understanding 
can be applied to the unknown effect on the molecule's original properties upon 
modification of domains of members of any immunoglobulin superfamily, including an 
Fab fragment, an Fv fragment and an Fv fragment stabilized by an interdomain di- 
sulphide bond as encompassed in the instant claims. Due to the different secondary 
structure of antibody derived fragments compared to other members of the 
immunoglobulin superfamily, modifications in certain residues of an scFv fragments as 
disclosed in the instant specification would not be reasonably expectd to have the same 
effect as identical modifications in other members of the immunoglobulin superfamily, 
absence evidence to the contrary, in view of the distinct antibody structure compared to 
other immunoglobulin superfamily members, because the problem of predicting 
functional aspects of the product from mere sequence data and what changes can be 
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tolerated is complex and well outside the realm of routine experimentation. In re Fisher, 
1666 USPQ 19 24 (CCPA 1970) indicates that the more unpredictable an area is, the ' 
more specific enablement is necessary in order to satisfy the statute. Without such 
guidance, the DNA sequences encoding for modifications conferring increased 
hydrophilicity in an interface region in an immunoglobulin superfamily domain fragments 
and still maintain the properties that define the molecule as an immunoglobulin 
superfamily member is unpredictable and the experimentation left to those skilled in 
the art is unnecessarily, and improperly extensive and undue. See Amgen, Inc. v 
Chugai Pharmaceutical Co. Ltd., 927 F.2d 1200, 18 USPQ2d 1016 (Fed. Cir 1991) at 
18 USPQ2d 1026-1027 and Ex parte Forman, 230 USPQ 546 (BPAI 1986). Therefore, 
there is no evidence of record to show that one skilled in the art would be able to 
practice the invention as claimed without an undue amount of experimentation. 

In view of the quantity of experimentation necessary, the limited working 
examples, the unpredictability of the art, the lack of sufficient guidance in the 
specification and the breadth of the claims, it would take undue trials and errors to 
practice the claimed invention and this is not sanctioned by the statute. 

6. With regard to the outstanding 102(b) and 103 rejections, applicant argues that 
the definition of "interface" used by Johnson et al is different from that of the instant 
specification because the VL VH interface in Johnson is not between "contiguously 
adjoined" domains as recited in applicant's amended claim 1 but instead exists between 
distinct polypeptides. However, the examiner notes that Johnson also teaches said 
alterations in contiguously adjoined domains such as those found in single chains 
antibodies in which the VL and VH domains are recombinants joined contiguously, as 
discussed in the previous office action which is repeated below for the appliant's 
convenience. Therefore, although applicant's arguments have been carefully 
considered, they are deemed unpersuasive and the 102(b) and 103(a) r rejections are 
maintained. 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -- 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent 
in the United States. K 

8. Claims 1-7, 10, 13-17, and 26-27 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Johnson et al (WO 92/01 787)(IDS). 

Johnson et al teach an analogue of a single chain variable domain of a member 
of an immunoglobulin or immunoglobulin superfamily, in which said analogue one or 
more interface amino acid residues of the domain is altered, wherein the said altered 
amino acid is substituted with a residue so that the analog is more hydrophilic than the 
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unaltered domain, (see entire patent, especially pages 6 and 7 last and first naranranh 
respectively) and teaches that said analogues are o'btaine I lihglKlSSw 
mutagenesis and a recombinant expression system, (see entire Lten i Specially 
pages 9-1 0) as recited in Claims 1 and 26-27. Johnson et al teachlhat said * 
analogues comprising domains which are synthetic analogs of a natural sS variable 
domain of a member of an immunoglobulin superfamily (see entire paten esoec 
page nes ,6-9) such as single chain variable domains (see e7re Sent SoSX 
page 9). With regard to claims 2-7 and 10, Johnson et al teac Sat sal TalSon of 
a single chain variable domain of a member of an immunoglobulin oTSunSSSn 
superfamily may be by way of amino acid substitution, deletion, additS 

TED S G or hZTT 9 * \ ^ *"« the amin ° acids substJlutedTnclu'de Q 
is i2 lh ( f 6 , T t,r i Patentl es P eciallv P a ges 7 and 8). With regard to claims 
13-14, Johnson , et al teach said single chain moieties may be further coupled an 
additiona moiety that can be enzymic, florescent, radiolabeled or a portion of an 
«Z"T^ f ee 6ntire Patent ' especial, y P a 9 e 8. Iine * 17-21). P Ch regard to 

HI ' i ? 6 ! 31 alS ° teaCh6S Cl0nin9 the ^ombinant productsXfd 
phage (see entire patent, especially page 20 , line 1) and also that said analog or 
denvative can be displayed on a phage as a fusion with gene III protein of fHamentous 
bacteriophage (see entire patent, especially page 20 , lines 1 5-23). ™ amentous 

Therefore, the reference teachings anticipate the claimed invention 

i,. The followi "? is a quotation of 35 U.S.C. § 103 which forms the basis for all 

obviousness rejections set forth in this Office action- 

A patent may not be obtained though the invention is not identically disclosed or described as set 
forth ,n section 102 of th.s title, if the differences between the subject matter souqhl to 2 oatented 
and the prior art are such that the subject matter as a whole would have bee S at thetaf 
the invention was made to a person having ordinary skill in the art to which 'said ^ubiect matte 
pertams. Patentability shall not be negatived by the manner in whiSSTnS^SSrSf 

Subject matter developed by another person, which qualifies as prior art only under subsection (f) 

sScSZZ^2^^ preclude paten,abili * under this «iSnE2Xr m 

subject matter and the clamed invention were, at the time the invention was made, owned by the 
same person or subject to an obligation of assignment to the same person. 

the J^iS^SF^^l?* inVent0rS - conside ™9 Patentability of 
tne claims under 35 U.S.C. 103(a), the Examiner presumes that the subject matter of 
the vanous claims was commonly owned at the time any inventions covered Therein 
Zl™% t^^^T* C °T^ ApP ' iCant iS a ^ised° 0 f the Son 

^^^^^ 

11. Claims 1-7, 10, 13-17, 18-22, and 26-27 are rejected under 35 U.S.C. 103(a) as 
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being unpatentable over Johnson et al (WO 92/01 787)(IDS) in view of Jenkins et al 
(PNAS 92:6057-6061, 1995)(IDS) and Knappik et al (Biotechniques 17(4):754-761 
1994) 

Johnson et al teaches as above, however Johnson et al does not teach a DNA 
sequence with an additional moiety capable of binding a metal ion, as recited in claims 
18-19, or a peptide or labeling tag moiety as recited in claims 20-22. 

Jensen et al teaches DNA recombinant methods of producing mutants of the HIV 
integrase gene by replacing hydrophobic residues to increase its solubility (see page 
6060, column 2, third paragraph of Discussion section). Jensen et al also teaches that 
the recombinant methods include the use of a histidine tag that allows rapid purification 
of the expressed protein on a nickel chelating column (see entire article, especially 
page 6057, column 2, last paragraph). 

Knappik et al teaches that the FLAG peptide has been successfully used as a 
detection and purification tag of antibody fragments expressed in E. Coli (see entire 
article, especially page 761, column 1, first sentence). 

Therefore, it would have been obvious to one of skill in the art at the time the 
invention was made to have made and used a DNA sequence as recited in Claims 1-7, 
10, 13-17, and 26-27 in view of the teachings of Johnson et al. for the reasons stated 
in the above 102b rejection in Section 1 1 of this office action. 

With regard to claims 18-22, it would have been obvious to one of skill in the art 
at the time the invention was made to have made and used a DNA sequence as taught 
by Johnson et al that had an additional moiety of a histidine tag as taught by Jensen et 
al, or an additional moiety of a FLAG peptide as taught by Knappik et al because both 
Jensen et al and Knappik et al teach that said moieties aid in the detection and 
purification of expressed proteins, especially antibody fragments, and one would expect 
that it would also aid in the detection of recombinant mutants of said antibody 
fragments. 

From the combined teachings of the references, it is apparent that one of 
ordinary skill in the art would have had a reasonable expectation of success in 
producing the claimed invention. Therefore, the invention as a whole would have been 
prima facie obvious to one of ordinary skill in the art at the time the invention was made, 
as evidenced by the references, especially in the absence of evidence to the contrary. 

12. The following are new ground of rejection based on the amendments to the 
instant claims. 



13. 



A) Claims 1 and dependent claims 2-27 are rejected under 35 U.S.C. 112, first 
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paragraph, as containing subject matter which was not described in the sDecification in 
such a way as to reasonably convey to one skilled in the relevant art that fhe 
.nven tor(s) at the time the application was filed, had possession of the c aimed 
invention. Newly added claim 1 has been amended to recite that Si ir?F w u 

the claimed DNA sequence would retain the ^toSS^^^S^ 

SJlS? 'T- ° r by the daimS aS 0ri '9 inal| y fi,ed - Ther * is no supportTn the 
specification or claims as originally filed for the recitation " domain or fragment retains 
the abilrty to bmc I antigen". Applicant asserts that support is found on page 22 ? e 30- 
page 23 hne 5. There is no written description of the claimed invention in the 
specification or claims as originally filed. Thus the claimed invention constitutes new 
matter. AppHcant is invited to directly quote the text of support in the specification 

B) Claims 1 and dependent claims 2-27 are rejected under 35 U S C 1 12 first 
paragraph, as containing subject matter which was not described in the specification n 
such a way as to reasonably convey to one skilled in the relevant irt that ?he 
inventor(s) at the time the application was filed, had possession of the c aimed 
invention. Newly added claim 1 has been amended to recite that an inlrface with a 
second domain contiguously adjoined to said parent IgSF domain and is not Snorted 
by the specification or by the claims as original^ filed. There is no support in the PP 
speofication or claims as originally filed for the recitation "contiguously" Applicant 

fntS^f^T^ iS ^ ° n Page 5 ' lines 1 " 4 ' however the ^ is no mention thit the 
° f th t 6 dlSC '? u Sed domains are contiguous. There is no written descripSon of the 
claimed .nvention ,n the specification or claims as originally filed. Thus the claimed 
invention constitutes new matter. Applicant is invited to directly quote the S of 
support in the specification. y H 



14. The amendment filed is objected to under 35 U.S.C. 132 because it introduces 
new matter mto the disclosure. 35 U.S.C. 132 states that no amendment shall 
introduce new matter into the disclosure of the invention. The added material which is 
not supported by the original disclosure is as follows: on page 10 lines 26 29 Bv 
engineering one or more fused additional domains as association domains IqSF 
t!T S < ° rfra 9 me " ts can be assembled into larger molecules which also fall under the 
scope of this .nvention--, and on page 1 0, line 29 -The term association domain may 
refer to a doma.n which results in self association of two or more antibody fragmetns of 
he present invent.on. An association domain could be derived, for examp e from a 

ZTr!^^ 3 h h e,i ^ turn -; eli ^^- Furthermore, the term association domain 
may refer to domains which result in hetero-association of two or more antibody 

r a ^r!c n i S r * 6 PreSen t - inv ! ntion - For exam P'e. the fused additional moiety may 
S , T °?fu IOn d ° main Which resul,s in heteroassociation of one or more 
antibody fragments of the present invention with one or more peptides or protiens 
compns.ng a second heteroassociation domain being able to associate with said first 
hetero-association domain.-.. 
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Applicant is required to cancel the new matter in the reply to this Office action 

C fr i 1 36(a) ' C ' S remmded ° f the eXtenSi0n 0f time P° lic V « forth in 37 
MONT^n^ Sta r t0 ?; W f0f reply t0 this final action ^ set to expire THREE 

Si? TT' '° 37 CFR 1 136 < a > wi » te oalculatJ fror t Se maSdlte of 

5821. The examiner can normally be reached Monday through Friday from 9 00 ™i, 
6.00 pm. A message may be left on the examiner's wice mail seS STttemoK to 

* 0 er s fF a ~ 

receptionist whose telephone number is (703) 308-0196. 

The CM1 Fax Center telephone number is (703) 305-3014. llNOVemDer 15 ' 1989 >- 
Amy DeCloux, Ph.D. 

Patent Examiner, q_ ~~/ /j / 

Group 1640, Technology Center 1600 ^l^c^ue/ . 

Dec. 4, 2000 DAVID SAUNDERS 

PRIMARY EXAMINER 
ART UNIT 132 



